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PROBLEM TO BE SOLVED: To provide a separator for a battery, which also has the oxidation 
deterioration resistance while having a high liquid-retaining property of an electrolytic solution. 
SOLUTION: This is the separator for the battery composed of wet-laid nonwoven fabic whose 
liquid-retaining property of electrolytic solution is 100% or more having fibers whose 
monofilament fineness is 0.005 to 0.5 dtex, cross sectional flatness is 2.0 to 50.0 as the main 
constituent component and which is composed of polyamide synthesized from terephthahc acid 
and 1,9- nonanediamine. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] . 

[Claim 1] the aliphatic series alkylene diamine containing the aromatic series dicarboxylic acid 

beyond 60 mol % of a dicarboxylic acid component and carbon numbers 6-12 — more than 60 

mo j % _ the separator for cells characterized by an electrolytic-solution electrolyte holding rate 

being 100% or more, including the fiber (A) which is 2.0-50.0 whenever single fiber fineness 

[ which uses the polyamide (a) compounded from the included diamine component as a subject 

component ] 0.005 - 0.5dtex, and cross-section flat ten to 80% of the weight 

[Claim 2] The separator for cells according to claim 1 whose thickness is 50-100 micrometers. 

[Claim 3] The separator for cells according to claim 1 or 2 with which it comes to give graft 

polymerization processing or plasma electrodischarge treatment 

[Claim 4] the aliphatic series alkylene diamine containing the aromatic series dicarboxylic acid 
beyond 60 mol % of a dicarboxylic acid component and carbon numbers 6-1 2 — more than 60 
mo l % _ t h e manufacture approach of the separator for cells according to claim 1 characterized 
by milling the pulp 20-80 mass % containing the assembled-die bicomponent fiber which consists 
of a polyamide (a) compounded from the included diamine component and a polyolefine system 
thermoplasticity polymer. 

[Claim 5] The rechargeable battery which comes to include the separator of a publication in any 
1 term of claims 1 -3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] r u 

[Field of the Invention] Especially this invention relates to the suitable separator for the 
rechargeable battery which uses lye as the electrolytic solution, and its manufacture approach 
about the separator for cells. 

[0002] . . 

[Description of the Prior Art] Generally the separator for isolating an anode plate active material 
and a cathode active material is used for cells, such as an alkaline cell. While being able to 
prevent the internal short circuit of the ** aforementioned anode plate matter and the cathode 
matter to this separator The pulse duty factor at the time of being included in the interior of a 
having-electrolytic-solution absorbency high since sufficient electromotive reaction is produced 
** cell is small, thing ** with small internal resistance — what the amount of an anode plate 
active material, a cathode active material, etc. can be increased for (the cell available time can 
be lengthened) — various engine performance, such as having the outstanding endurance which 
causes neither contraction nor deterioration to the electrolytic solutions, such as ** potassium 
hydroxide, is required. In order to raise the capacity of a cell especially, it is necessary to 
increase the fill of electrode material, and reducing that is, carrying out lamellation of the relative 
occupied volume of a separator for this reason is called for. 

[0003] The nonwoven fabric using the nonwoven fabric of a polyamide fiber and the polyolefin 
fiber as a separator for cells possessing the above-mentioned engine performance is used, and it 
is used for the cell using the property of each fiber. Although its solution retention of the 
electrolytic solution is good since the nonwoven fabric which consists of aliphatic series 
polyamide fibers, such as a polyamide fiber especially nylon 6, and Nylon 66, is excellent in alkali 
resistance and excellent in the hydrophilic property, and it had the advantage that discharge 
capacity was also large, since it was inferior to anti-oxidation degradation nature, while repeating 
the charge-and-discharge cycle, the nitrogen oxides which are oxidative degradation objects of 
an aliphatic series polyamide fiber were eluted, and there was a fault which degrades the engine 
performance of a cell. Moreover, the problem of increasing the selFdischarge of a cell also had 
the nitric-acid root produced by oxidation. 

[0004] On the other hand, although the polyolefin fiber is excellent in alkali resistance and anti- 
oxidation degradation nature, it is inferior to a hydrophilic property. For this reason, the amount 
of electrolytic solutions required for electrode reaction was not held in the separator, but there 
was a problem of causing the fall of a discharge property and degradation of a charge-and- 
discharge cycle-life property. Moreover, in order to carry out lamellation of the separator, when 
fineness of configuration fiber was made small and the opening between configuration fiber was 
made small to homogeneity, there was an inclination for gas permeability to get worse sharply. 
[0005] In order to raise the electrolytic-solution holdout of the separator which consists of a 
polyolefin fiber, the technique of giving a hydrophilic property is proposed. As an example, 
hydrophilization approaches, such as sulfonation processing and surfactant grant, are mentioned. 
However, since an expensive thing and an oleum are used, it poses a problem that the load to an 
environment is very large, that there is a fall of fiber reinforcement, etc., and sulfonation 
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processing has problem^^ it is difficult to maintain the hydropf^^>roperty over a long period 
of time in surfactant promising. 

[0006] In order to improve the low anti-oxidation degradation nature of the above-mentioned 
polyamide fiber, and the low hydrophilic property of a polyamide fiber complementary, although 
mixing or compound-izing are proposed in a polyamide fiber and polyolefine fiber, the relative 
rates (JP.55-25921A JP.55-66864A etc.) of the fiber which carries out oxidation degradation 
decrease, and it stops at extent to which degradation becomes slight slightly, and it has not 
resulted in fundamental solution. 

[0007] In order to raise the anti-oxidation degradation nature of nylon fiber, the separator for 
cells using the nonwoven fabric which consists of half-aromatic polyamide or all aromatic 
polyamide is also proposed (JP.5-283054A JP,53-58636,A, JP,58-147956,A, JP,9-316731.A, 
JP.9-259856 A etc.). Although these polyamides are generally excellent in a hydrophilic property, 
alkali resistance, and anti-oxidation degradation nature, even if it tries manufacture of a thin low 
superintendent officers separator by the technique concretely indicated by these official 
reports, formation gets worse and there are problems, like a pinhole is generated. Moreover, the 
separator for cells which consists of MXD-6 fiber which consists of aromatic series diamine and 
aliphatic series dicarboxylic acid is inferior to the anti-oxidation degradation nature in that it is 
the same as that of nylon conventionally, and an elevated temperature, and is not suitable as a 
member for alkali rechargeable battery separators. 

[0008] In order to raise the capacity of a cell, it is necessary to increase the fill of electrode 
material, and reducing that is, carrying out lamellation of the relative occupied volume of a 
separator for this reason is called for. In the nonwoven fabric which makes the fiber of 1 or more 
dtexes a constituent, there was a problem of formation getting worse remarkably and insulation 
getting worse by the pinhole by reducing and carrying out lamellation of the superintendent 
officer. For this reason, a low superintendent officer, lamellation, and the technique of obtaining 
the separator which was further excellent at the absorbent ability by increase of the specific 
surface area of fiber have been proposed by making fineness of configuration fiber super-thin. 
[0009] It is divided roughly into a sea island method, a direct-spinning method, and a division 
method as the technique of obtaining super-thin fiber. Although it is also possible to obtain the 
microfiber of 0.0001 dtex(es) by the sea island method, in order to obtain the nonwoven fabric 
which consists of super-thin fiber with a sea island method, there is a fault that the process for 
carrying out dissolution removal of the sea component is required, and cost costs dearly. 
Moreover, in obtaining the nonwoven fabric which consists of super-thin fiber of a direct- 
spinning method, it is difficult to operate a spinning machine to long duration stability, and there 
is a problem in respect of productive efficiency, and since fiber is moreover non-orientation, 
there is a problem that the strength of a nonwoven fabric will become low. 

[001 0] There is an example made to divide into super-thin fiber by stream interlaced processing 
after milling paper after being imperfectly divided as a nonwoven fabric which consists of super- 
thin fiber of a division method in response to the beating force by the pulper and mixer at the 
time of wet paper milling (JP,4-185793,A, JP,5-214653,A, etc.). According to this technique, the 
nonwoven fabric it had a nonwoven fabric, and uniform formation and mechanical strength by 
super-thin-izing of the fiber by division and the confounding of the fiber by stream interlacement 
can be obtained, but when a low superintendent officer is formed for lamellation, stream 
interlaced marks serve as a pinhole and there is a problem that the insulation-proof of a 
separator gets worse, moreover, division fiber is made super-thin, without performing stream 
interlaced processing — as technique — the sheet after wet paper milling — a line — since it 
has not divided at the time of paper milling, when milling paper by the low superintendent officer, 
although the technique of carrying out pressure treatment with a pressurization object is 
proposed (JP,1 1-350396.A), even if it performs pressure treatment, it is difficult [ it / it is 
difficult to maintain the formation of a wet sheet, and ] to obtain a completely uniform thin 
nonwoven fabric. 
[0011] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
separator for cells also with the anti-oxidation degradation nature which the nonwoven fabric 
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which consists of polyol^B fiber has formed with the nonwoven|™c which uses as a principal 
component the super-thiffolyamide fiber (A) which has a flattened^ection configuration, and 
its manufacture approach, having a hydrophilic property, i.e., the solution retention of the 
electrolytic solution. 
[0012] 

[Means for Solving the Problem] namely, the aliphatic series alkylene diamine of a dicarboxylic 
acid component and carbon numbers 6-12 in which this invention contains the aromatic series 
dicarboxylic acid beyond 60 mol % — more than 60 mol % — whenever single fiber fineness 
[ which uses the polyamide (a) compounded from the included diamine component as a subject 
component ] 0.005 - O.Sdtex, and cross-section flat, it is the separator for cells characterized by 
an electrolytic-solution electrolyte holding rate being 100% or more, including the fiber (A) which 
is 2.0-50.0 ten to 80% of the weight. 20-80 mass % Moreover, this invention is the manufacture 
approach of the above-mentioned separator for cells characterized by milling the included pulp 
about the assembled-die bicomponent fiber which consists of the above-mentioned polyamide 
(a) and a polyolefine system thermoplasticity polymer. 
[0013] 

[Embodiment of the Invention] First, the polyamide (a) which constitutes the separator for cells 
of this invention is explained. It is compounded from a dicarboxylic acid component and a diamine 
component more than 60 mol % of a dicarboxylic acid component is aromatic series dicarboxylic 
acid, and it is important for this polyamide (a) that more than 60 mol % of a diamine component is 
the aliphatic series alkylene diamine of carbon numbers 6-1 2. 

[0014] As aromatic series dicarboxylic acid, a terephthalic acid is desirable in respect of the 
alkali resistance of the separator for cells, and anti-oxidation degradation nature. Isophthalic 
acid, 2, 6-naphthalene dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, 1, 4-naphthalene 
dicarboxylic acid, 1, 4-phenylene dioxy diacetate, A 1 ,3-phenylenedioxy diacetate, diphenic acid, 
JI benzoic-acid, 4. and 4-OKISHIJI benzoic acid, One or more kinds of aromatic series 
dicarboxylic acid, such as diphenylmethane -4, 4-dicarboxylic acid, diphenylsulfone -4, and - 
dicarboxylic acid, and 4 '4, 4 -biphenyl dicarboxylic acid, can also be used, using it together. The 
content of this aromatic series dicarboxylic acid is more than 60 mol % of a dicarboxylic acid 
component, and it is desirable that it is more than 75 mol %. As dicarboxylic acid other than the 
above-mentioned aromatic series dicarboxylic acid, alicyclic dicarboxylic acid, such as aliphatic 
series dicarboxylic acid;1, such as malonic-acid, dimethyl malonic-acid, succinic-acid, 3, and 3- 
diethyl succinic-acid, glutaric-acid, 2, and 2-dimethyl glutaric-acid, adipic-acid, 2-methyl adipic- 
acid, trimethyl adipic-acid, pimelic-acid, azelaic-acid, sebacic-acid, and suberic acid, 3- 
cyclopentane dicarboxylic acid, 1 , and 4-cyclohexane dicarboxylic acid, can be mentioned, and 
two or more kinds of these acids can be used only not only in one kind. It is desirable that a 
dicarboxylic acid component is 100% aromatic series dicarboxylic acid especially in respect of the 
reinforcement of a nonwoven fabric, chemical resistance, anti-oxidation degradation nature, 
thermal resistance, etc. Multiple-valued carboxylic acids, such as trimellitic acid, trimesic acid, 
and pyromellitic acid, can also be made to contain within limits with easy fibrosis and nonwoven- 
fabric-izing furthermore. 

[0015] A carbon number consists of alkylene diamines of 6-12 more than 60 mol % of a diamine 
component. Moreover, as this aliphatic series alkylene diamine 1, 6-hexanediamine, 1, 8-octane 
diamine, 1, 9-nonane diamine, 1, 10-Deccan diamine, 1, and 11-undecane diamine, 1 . 1 2— 
dodecane diamine, The 2-methyl -1, 5-pentane diamine, the 3-methyl -1, 5-pentane diamine, 2, 
2, 4-trimethyl -1, 6-hexanediamine, 2 and 4, 4-trimethyl -The aliphatic series diamine which has 
a straight chain or side chains, such as 1, 6-hexanediamine, the 2-methyl -1, 8-octane diamine, 
the 5-methyl -1, and 9-nonane diamine, can be mentioned. Concomitant use with 1, 9-nonane 
diamine, 1, and 9-nonane diamine, and the 2-methyl -1 and 8-octane diamine is desirable in 
respect of anti-oxidation degradation nature especially. Although the content of this aliphatic 
series alkylene diamine is more than 60 mol % of a diamine component, it is especially desirable 
more than 75 mol % and that it is more than 90 mol % in respect of an electrolytic-solution 
electrolyte holding rate. 

[0016] As diamines other than above-mentioned aliphatic series alkylene diamine, 
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ethylenediamine, Aliphatij^Hes diamines, such as 1 ,4-butanediar^p A cyclohexanediamine, 
Methylcyclohexane diamineTisophorone diamine, norbornane dimethyl diamine, Alicyclic diamines, 
such as tricyclodecane dimethyl diamine; P-phenylene diamine, m-phenylenediamine, xylylene 
diamine, xylene diamine, 4 and 4' — aromatic series diamines, such as - diaminodiphenyl sulfone, 
and - diamino diphenylmethane, 4, and 4 '4, 4 '-diamino diphenyl ether, or such mixture can be 
mentioned, it does not become impossible to see these to one kind, but they can use two or 
more kinds. 

[0017] When using together 1 and 9-nonane diamine, and the 2-methyl -1 and 8-octane diamine 
as aliphatic series alkylene diamine, 60-100-mol% of a diamine component consists of 1 and 9- 
nonane diamine, and the 2-methyl -1 and 8-octane diamine, and, as for the mole ratio, it is 
especially desirable former:latter =30:70-99:1 and that it is formenlatter =40:60-95:5. 
[0018] Moreover, 1 / 2 - 1/8, and that it is especially 1/3-1/5 have [ the polyamide used for 
this invention ] the desirable ratio of [CONH/CH2] in the chain. The separator for cells excellent 
in alkali resistance, anti-oxidation degradation nature, and the solution retention of the 
electrolytic solution is obtained by using the polyamide of this range. 

[0019] As for the limiting viscosity (value measured by 30 degrees C of concentrated sulfuric 
acid) of an above-mentioned polyamide, it is desirable that it is 0.6 - 2.0 dl/g, and 0.6 - 1.8 dl/g 
and its 0.7 - 1.6 dl/g are especially desirable. The polyamide which is within the limits of this 
limiting viscosity has fibrosis and a good melt viscosity property at the time of nonwoven-fabric- 
izing, and becomes the thing excellent in the reinforcement of the separator obtained further, 
alkali resistance, and anti-oxidation degradation nature. 

[0020] As for a further above-mentioned polyamide, it is desirable that the closure of the 10% or 
more of the end group of the chain is carried out with end encapsulant, and its thing of an end 
further done for the closure of the 70% or more of an end is desirable 40% or more. By closing 
the end of a chain, it becomes the thing excellent in the reinforcement of the separator obtained, 
alkali resistance, anti-oxidation degradation nature, etc. Although there will be especially no limit 
if it is the compound of the monofunctional nature which has the amino group of a polyamide end 
or a carboxyl group, and reactivity as end encapsulant, monocarboxylic acid and monoamine are 
desirable from points, such as reactivity and the stability of a closure end. Monocarboxylic acid 
is desirable in respect of the ease of handling, reactivity, the stability of a closure end, and a 
price. As monocarboxylic acid, an acetic acid, a propionic acid, butanoic acid, a valeric acid, a 
caproic acid, a caprylic acid, a lauric acid, a tridecyl acid, a myristic acid, a palmitic acid, stearin 
acid, a benzoic acid, etc. can be mentioned. In addition, it can ask for the rate of the closure of 
an end from the integral value of the property signal corresponding to each end group by 1 H- 
NMR. 

[0021] Especially the manufacture approach of the polyamide used by this invention is not 
limited, but can use the approach of the arbitration well-known as an approach which 
manufactures a crystalline polyamide. For example, it can manufacture by the approaches of 
using as a raw material the alkyl ester and diamine of the solution polymerization method which 
uses acid chloride and diamine as a raw material or interfacial polymerization, dicarboxylic acid, 
or dicarboxylic acid, such as a melting polymerization method and a solid-state-polymerization 
method. 

[0022] If an example is given, after putting in block end encapsulant, a catalyst, a diamine 
component, and a dicarboxylic acid component, making them react and manufacturing nylon salt, 
it can manufacture easily by limiting viscosity's once considering as the prepolymer of 0.15 - 
0.30 dl/g in the temperature of 280 degrees C or less, and carrying out solid state polymerization 
further, or performing a polymerization using a melting extruder. When solid state polymerization 
performs the culmination of a polymerization, if it is the range whose polymerization temperature 
is 200-250 degrees C, a rate of polymerization is large, and since it excels in productivity and 
coloring and gelation can be controlled effectively, it is desirable [ it is desirable to carry out to 
the bottom of reduced pressure or inert gas circulation, and ]. When a melting extruder performs 
the culmination of a polymerization, since there is almost no decomposition of a polyamide that 
polymerization temperature is 370 degrees C or less and a polyamide with little degradation is 
obtained, it is desirable. 
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[0023] As a polymerizati^^talyst, a phosphoric acid, phosphoroi^^id. hypophosphorous acid 
or those ammonium salt, those metal salts, and those ester can be mentioned, and sodium 
hypophosphite is desirable in respect of handling nature in the ease of carrying out of acquisition 
especially. Moreover, stabilizers, such as a copper compound, a coloring agent an ultraviolet ray 
absorbent, light stabilizer, an antioxidant, an antistatic agent, a flame retarder. a plasticizer, 
lubricant, a crystallization rate retarder. etc. can be added polycondensation reaction time or 
after that if needed. If alkali halide metallic compounds, such as halogenation copper compounds, 
such as organic system stabilizers, such as a hindered phenol, and copper iodide, and potassium 
iodide, are added especially as a thermostabilizer. since the melting stagnation stability in the 
case of fibrosis will improve, it is desirable. 

[0024] Manufacture of the fiber (A) which uses the polyamide (a) of this invention as a subject 
component can use well-known melt spinning equipment. What is necessary is to carry out 
melting kneading of a polyamide (a) and other thermoplastic polymers with a respectively 
different extruder, and just to make it breathe out from the same spinning nozzle succeedingly, 
although you may fibrose by which approach of independent spinning and compound spinning for 
example, if it is compound spinning. In this case, what mixed a polyamide (a) and two or more 
polymers beforehand may be used for one of the compound components. Although a direct- 
spinning method, a sea island method, and a division method are held as an approach of obtaining 
the super-thin polyamide fiber (A) of 0.5 or less dtexes, as above-mentioned, a division method 
is desirable in order to obtain the super-thin fiber of this flattened section configuration. 
Although the assembled-die bicomponent fiber may be constituted by three or more sorts of 
components, from points, such as spinning nature and division nature, it is desirable that it is 
two-component system fiber. When using this polyamide (a) as one component, the fiber for 
which the polyamide (a) is divided especially into the field of 8-200 two or more with other 
thermoplastic polymers on the fiber cross section is desirable. Moreover, the fiber for which the 
polyamide (a) is following the direction substantially in fiber length is desirable. More specifically, 
bicomponent fibers, such as a multilayer-like assembled die and a radial assembled die. as shown 
in (1) - (6) of drawing 1 can use it suitably. Moreover, in order to obtain the single fiber fineness 
specified by this invention, and the polyamide fiber (A) which has whenever [ cross-section flat ]. 
the single fiber fineness of the bicomponent fiber before division should just carry out 0.5 - 
10.0dtex and a compound ratio within the limits of polyamide (a) 90-10 mass %, and other 
thermoplastic polymers 10-90 mass %. In order that division fiber may divide completely 
substantially by the beating force at the time of paper milling especially, it is desirable to make a 
compound ratio into polyamide (a) 75 - 50 mass %. and other thermoplastic polymers 25 - 50 

mass %. /%...• 
[0025] The fineness (fiber fineness after division when divided) of the fiber (A) which constitutes 
this separator for cells must be 0.005 - 0.5dtex from the point of the solution retention of 
lamellation. formation, and the electrolytic solution, and separate nature, and whenever [ cross- 
section / where the fiber cross section is expressed with the ratio (Dl/Ds) of a major axis and a 
minor axis / flat ] must be 2.0-50.0. It is 2.0-25.0 more preferably and the thing of 2.2-15.0 is 
used suitably still more preferably. When fineness is less than 0.005 dtexes, sheet-ization may 
become difficult and the endurance of a separator may fall remarkably. Moreover, when 
exceeding 0.5dtex, and lamellation of the separator is carried out formation gets worse 
remarkably. Even if it is a sheet 100 micrometers or less by making the fiber in a textile into this 
fineness and a flattened section configuration, formation can be equalized, while pore size 
becomes small and being able to improve separate nature further. Moreover, although especially 
fiber length is not limited and it can set up suitably by the formation approach of a separator, in 
order to obtain a thin and uniform nonwoven fabric, it is desirable to form a nonwoven fabric by 
the wet milling-paper method, and it is desirable that it is 1-30mm in this case. About a fiber 
cross section, when whenever [ cross-section / which is expressed with the ratio (Dl/Ds) of a 
major axis and a minor axis / flat ] is less than 2.0. aggravation of the formation of the sheet by 
the lamellation of a separator becomes large, and the description cannot be demonstrated. 
Moreover, when whenever [ cross-section flat ] exceeds 50, it is difficult to obtain the fiber of a 
stable cross-section configuration. In addition, in this invention, in the case of the multilayer 
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mold division fiber of dra^^i as shown in (1). as the major axis ^^J d minor a*'S Ds of a flat 
fiber cross section are shown in drawing 2 , they ask it. 

[0026] Although not limited, since especially other thermoplastic polymers ******-ize an 
assembled-die bicomponent fiber with mechanical stress, such as shearing force, an olefin 
system thermoplasticity polymer, an ethylene-vinylalcohol copolymer, etc. can use them suitably. 
When an olefin system thermoplasticity polymer is used especially, since the compatibility of a 
polyamide (a) and an olefin system thermoplasticity polymer is scarce, fiber excellent in division 
nature is obtained. In this case, the fiber substantially divided completely by the beating force by 
the pulper and mixer at the time of wet paper milling is obtained. For this reason, it is not 
necessary to perform high-pressure stream interlacement for ******-izing, the pinhole by 
stream interlaced marks is not generated, and since the fiber which carried out full division 
substantially can be milled, there is an advantage that the sheet of uniform formation is obtained 
compared with the wet sheet with which fiber was ******-ized by processing after paper milling 
of pressurization etc. Moreover, by using an olefin system thermoplasticity polymer, the 
separator excellent in chemical resistance and anti-oxidation degradation nature is obtained. 
[0027] A polyamide fiber (A) must be by 10 - 80 mass % / separator **** so that this nonwoven 
fabric may demonstrate the outstanding chemical resistance and the solution retention ability of 
the electrolytic solution by the separator for cells of this invention consisting of a nonwoven 
fabric which formed the fiber (A) which makes a constituent a polyamide (a) with an above- 
mentioned flat cross-section configuration as a subject component and lamellation may become 
possible. It is especially desirable that it is a /separator more than 20 mass %. Formation gets 
worse that it is under 10 mass %, and lamellation becomes difficult. Moreover, if 80 mass % is 
exceeded, the openings in a sheet decrease in number remarkably, and air permeability required 
as a separator may not be obtained. 

[0028] Moreover, in this invention, other fiber may be blended in addition to a polyamide fiber (A) 
with a flat cross-section configuration, and a separator may be obtained. For example, the 
cellulosic fiber which mercerized the fiber; natural cellulose fiber of the compound gestalt which 
consists of polyolefine system resin independent, such as aliphatic series polyamide; ethylene- 
vinyl alcohol system copolymers, such as nylon 6 and Nylon 66, polypropylene, polyethylene, 
polybutene, the poly methyl pentene. ethylene propylene rubber, and an ethylene-butene 
copolymer, or two kinds or more; the pulp by which marcerization was carried out, the fiber 
which consists of a polyamide (a) (for example, it does not have a flattened section) can be 
mentioned. Moreover, it is also possible by using a well-known thermofusion nature binder 
especially binder fiber, a sizing agent, etc. to raise the gestalt stability of a nonwoven fabric. As 
for the single fiber fineness of these fiber, it is desirable that it is 0.01 - 3dtex from points, such 
as separate nature, solution retention, and strength, and it is desirable to blend a polyolefin fiber 
or the independent fiber of a polyamide (a) from points, such as chemical resistance. Especially 
the fiber cross section is not limited [ mold / a round shape, a cocoon type, a hollow mold. / T J. 

[0029] In order to raise separator powerful, gestalt stability, etc. furthermore, a binder, especially 
binder fiber may be blended further. The above-mentioned effectiveness is acquired without 
raising internal resistance beyond the need, in blending binder fiber. As for the fineness of binder 
fiber, from points, such as separator strength, homogeneity, and production process nature, it is 
desirable that it is 0.5 - 6dtex extent. In addition, after nonwoven-fabric-izing binder fiber, it is 
not necessary to hold the configuration of fiber clearly, and the above-mentioned effectiveness 
is acquired by manufacturing a nonwoven fabric using binder fiber. 

[0030] Although it may be constituted by the single polymer component, since binder fiber can 
hold sufficient strength while it does the adhesion effectiveness so, being constituted by two or 
more polymer components is desirable, for example, bicomponent fibers and sea island fiber, 
such as a sheath-core mold, side-by-side mold, stratified assembled-die. and radial assembled 
die. can use it suitably. Especially the fiber cross section is not limited [ mold / a round shape, 
flat, a cocoon type, a hollow mold. / T ]. they are that chemical resistance is high especially and 
the low melting point — etc. — it is desirable that it is polyolefine system binder fiber from a 
point, and the binder fiber using a polyethylene system polymer and/or a polypropylene system 
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polymer is especially des^Rs at least. The sheath-core type bicofl^ient fiber which uses 
polyethylene system resirras a sheath component, and uses a polypTCpylene regin as a heart 
component especially can use it more suitably. It is desirable from points, such as formation of 
nonwoven fabric strength, an internal loss, and a nonwoven fabric. 1 - 30 mass % / separator, 
and to make especially the loadings of binder fiber into 3-20 mass % / separator. 
[0031] In this invention, remarkable effectiveness is acquired in respect of hydrophilization etc. 
by using the fiber (A) which uses a polyamide (a) as a subject component as a member for 
separators. Although what is necessary is just to sheet-ize on the occasion of manufacture of 
the separator for cells using this fiber, from points, such as separate nature and mechanical 
engine performance, it is desirable a textile (woven knitted goods, nonwoven fabric) and that it is 
especially a nonwoven fabric. Furthermore, especially sheet-izing by wet paper milling from the 
point that a thin and uniform sheet is obtained is desirable. A desired nonwoven fabric is 
obtained by drying, after performing sheet-ization by wet paper milling. What is necessary is for 
hot blast, heat calender processing, etc. just to perform a desiccation means. It is desirable to 
perform heat calender processing especially for the manifestation of improvement in surface 
smooth nature, thickness adjustment of a sheet, reinforcement, and densification. 
[0032] Although there was a problem of that formation gets worse, an electrolyte holding rate 
falling with a separator with a conventional thickness of 100 micrometers or less, though 
thickness is a thin shape of 1 00 micrometers or less, it is possible by using the polyamide fiber 
(A) of the flattened section configuration of this invention as a member for separators to obtain 
the separator of a high electrolyte holding rate and uniform formation. And in order that the 
relative occupied volume of the separator inside a cell may decrease by using the thin separator 
using the polyamide fiber (A) of this invention, it is possible for you to make it filled up with a lot 
of anode plate active materials and cathode active materials, and the energy density of a cell 
improves. When the mechanical strength as a nonwoven fabric is taken into consideration, it is 
desirable to have the thickness of 50 micrometers or more, and in order to thin-shape-ize and 
to raise the energy density of a cell, it is desirable that it is 100 micrometers or less. As for a 
basis weight, it is desirable that they are about two 20 - 60 g/m. and a consistency 0.1 - about 
three 0.6 g/cm. 

[0033] Since the specific polyamide fiber (A) is furthermore used in this invention, though it is a 
thin shape, the large separator of liquid adsorption is obtained. More specifically, the electrolytic- 
solution retention of the separator of this invention must be 100% or more. It is 150% or more 
and is 200% or more more preferably. 

[0034] Hydrophilization processing may be performed, when using it for the cell for which still 
higher energy density is needed although it has sufficient solution retention even if especially the 
separator of this invention does not perform hydrophilization processing. Although graft 
polymerization processing, plasma electrodischarge treatment, corona discharge treatment, 
fluorine gassing, resin coating, hydrophilic surfactant processing, sulfonation processing, etc. are 
mentioned and graft polymerization processing and plasma treatment are suitable among these 
processings as a hydrophilization approach, especially the graft polymerization the effectiveness 
of hydrophilic processing carries out [ graft polymerization ] long duration continuation 
comparatively is desirable. 

[0035] It can consider as the separator for cells by processing the configuration of requests, 
such as a bag-like object and a spiral object, using this sheet for separators for cells as it is. Of 
course, the separator for cells may be manufactured combining things other than this sheet For 
example, a laminating can be carried out to other sheets (a nonwoven fabric, film. etc.). or it can 
join together. However, from the point of acquiring the effectiveness of this invention efficiently, 
it is desirable to manufacture the separator for cells only from the above-mentioned sheet, 
especially a nonwoven fabric substantially. The cell excellent in many engine performance is 
obtained by incorporating the separator for cells of this invention. 
[0036] 

[Example] Although an example explains this invention below, it is not limited at all by this 
example. In addition, each measured value in an example is a value measured by the following 
approaches. 
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[Thickness (mm), consisfl^ (g/cm3)] JIS P It measured accordijj^ 8118 "the thickness of 
paper and the paper boarx^Tnd the test method of a consistency/ 

[Basis weight (g/m2)] JIS P It measured according to 8124 "the meter basis-weight measuring 
method of paper." 

[Breaking length (km)] JIS P The [electrolyte holding rate (%)] 50mmx50mm paper sample 
measured according to 81 13 "the tensile strength test method of paper and the paper board" 
was immersed in 20 degrees C and 35%KOH liquid for 30 minutes on condition that bath ratios 
1/100, and the natural liquid end during 30 seconds was performed. Weight of the test piece 
after W0 and processing was set to W1 for the weight of the test piece before processing, and 
the electrolytic-solution electrolyte holding rate (%) was computed by the following formula. 
The time amount taken to have been immersed in KOH liquid 35% and for KOH liquid to suck up 
the edge of electrolytic-solution electrolyte holding rate (%) =(W1-W0)/W0x100 [rate of 
adsorption (second)] sample to height of 25mm 35% estimated rate of adsorption. 
[Permeability (cm3/cm2/sec)] JIS L According to the permeability measuring method of 1096- 
1996 "a common textiles test method", it measured with the incorporated company Oriental 
energy machine factory Flagyl mold permeability test machine. 

[Anti-oxidation degradation nature (%)] JIS P According to 8113, immersion processing of the 
test piece of a nonwoven fabric was carried out 30% with KMn04 5% for 1 hour at the mixed 
solution (the former/latter = 250/50 cc, 50 degrees C) of a potassium hydroxide. The strength 
(N/1 5mm) of the test piece before and behind processing was measured, and it expressed with 
the powerful retention. 

The sheath-core mold bicomponent fiber ("N-740" By Kuraray) of 2.2dtex(es) whose [binder 
fiber] sheath components are polyethylene and whose heart components are polypropylene was 
used. It cut so that fiber length might be set to 5mm, and it was used as raw cotton of a wet 
sheet. 

The homogeneity of the sheet at the time of making [formation] sheet penetrate the beam of 
light of a white fluorescent lamp (40 molds, 36W) was observed. 

O : **: The existence of a pinhole with a diameter [ in 5cmx5cm at the time of making x:[pinhole] 
sheet with which the unevenness whose unevenness cannot be found substantially is 
conspicuous for a while penetrate the beam of light of a white fluorescent lamp (40 molds, 
36W) ] of 100 micrometers or more was observed. [ at which unevenness is conspicuous ] 
[0037] [The example 1 of reference] 

19.5 mols of [manufacture of polyamide (a) which uses 1 and 9-nonane diamine, and 2-methyl -1 
and 8-octane diamine as diamine component, and uses terephthalic acid as dicarboxylic acid 
component] terephthalic acids, 1, 10.0 mols of 9-nonane diamines, the 2-methyl -1, 10.0 mols of 
8-octane diamines. 1 .0 mols of benzoic acids, 0.06 mols of sodium hypophosphite-hydrates, and 
2.2I. of distilled water were added to the autoclave of 20I. of content volume, and the nitrogen 
purge be performed Subsequently, it stirred for 30 minutes at 1 00 degrees C. and the 
temperature up of the inside ** was carried out to 210 degrees C over 2 hours. At this time, the 
pressure up of the autoclave was carried out to 2.2MPa(s). After continuing a reaction then for 1 
hour, the temperature up was carried out to 230 degrees C. and it kept at 230 degrees C after 
that for 2 hours, and the reaction was continued, having extracted the steam gradually and 
holding a pressure to 2.2MPa(s). Next, the prepolymer was obtained for the reaction continuously 
[ the pressure was lowered to 1.0MPa(s) over 30 minutes, and / for further 1 hour ]. Under 100 
degrees C and reduced pressure, it dried for 12 hours and this prepolymer was ground to the 
magnitude of 2mm or less. The polymer was obtained by carrying out solid state polymerization 
of this grinding object under 230 degrees C and 10Pa for 10 hours. The limiting viscosity of the 
obtained polymer was 0.9 dl/g. 
[0038] [The example 2 of reference] 

Melting extrusion of the polyamide (a) manufactured in the example 1 of [manufacture of 
(Polyamide a) independent fiber] reference was carried out using the extruder, each rate was 
adjusted so that the ratio (draft) of discharge, a regurgitation rate, and a winding rate might 
become the range of 10-100 from the round hole nozzle of 0.125mmphix100 hole, and it rolled 
round in the winding rate 500 - the 2000m range for /. Subsequently, 90 degrees C and two 
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baths extended using thijAter bath it is [ water bath ] 95 degree^^and performed heat shrink 
processing at 200 degreeW^ continuously, and one bath obtained t^extension yarn of about 
1500 dtex(es) / 1000 filament. Draw magnification was performed by 0.8 times of the maximum 
draw magnification. The obtained extension yarn was cut to 5mm of cut length, and it considered 
as (Polyamide a) independent fiber raw cotton. 
[0039] [The example 3 of reference] 

Melting extrusion of the polypropylene (Japan Polychem, SA03A) of [manufacture of 
polypropylene independent fiber] marketing was carried out using the extruder, each rate was 
adjusted so that the ratio (draft) of discharge, a regurgitation rate, and a winding rate might 
become the range of 10-100 from the round hole nozzle of 0.25mmphix48 hole, and it rolled 
round in the winding rate 500 - the 2000m range for /. Subsequently, one bath extended using 
the water bath 90 degrees C and whose two baths are 95 degrees C, and the extension yarn of 
about 1 500 dtex(es) / 480 filament was obtained. Draw magnification was performed by 0.8 times 
of the maximum draw magnification. The obtained extension yarn was cut to 5mm of cut length, 
and it considered as polypropylene independent fiber raw cotton. 

[0040] The polyamide (a) obtained in the example 1 of [example 1] reference 67 mass % (X zone), 
Polypropylene (Japan Polychem, 01 or Y layers of SAs) is compounded with the compounding 
ratio of 33 mass %. Melting extrusion is carried out with an extruder. From the round hole nozzle 
of 0.25mm phix24 holes Discharge, Each rate was adjusted so that the ratio (draft) of a 
regurgitation rate and a winding rate might become the range of 10-100, and Y layers of X zone 
as shown in (1) of drawing 1 manufactured the multilayer assembled-die bicomponent fiber of the 
ellipse configuration which comes to carry out a laminating by turns. X zone is [ six layers and Y 
layers of the number of the layers of this multilayer assembled-die bicomponent fiber ] a total of 
1 1 five-layer layers. The cross-section oblateness (Dl/Ds) after division of the division fiber 
obtained by above-mentioned technique was 2.4-7.5. Extension processing was performed using 
the water bath 90 degrees C of one bath and whose two baths are 95 degrees C about this 
multilayer assembled-die bicomponent fiber, and the extension yarn of about 200 dtex(es) / 60 
filament was obtained (3.3dtex, average size 0.3dtex of each class). The obtained extension yarn 
was cut to 5mm of cut length, and it considered as raw cotton. 20 mass % mixing of 30 mass % 
and above-mentioned 5mm cut raw cotton (Kuraray, N-740) of thermofusion nature binder fiber 
was done for 5mm cut raw cotton of (Polyamide a) independent fiber of 50 mass % and the 
example 2 of reference, and the obtained raw cotton was used as the raw material. Paper making 
of this raw material was carried out with the paper machine (square shape 25cmx25cm), the 
nonwoven fabric of basis-weight about 40 g/m2 was created, subsequently the heat press was 
carried out with the calendering roll (roller temperature of 1 15 degrees C, linear pressure 40 
kg/cm), and the separator for cells was obtained. The division nature of this multilayer 
assembled-die bicomponent fiber was very high, the nonwoven fabrics obtained since it was 
dividing completely substantially by beating by the disaggregation machine at the time of paper 
milling were homogeneity and a thin shape, and its electrolyte holding rate was high, and the 
mechanical engine performance was what has the engine performance which was highly excellent 
as a separator. The physical properties of the obtained separator and many engine performance 
are shown in Table 1 . 

[0041] In the [example 2] example 1, except having changed into polyethylene (Japan Polychem, 
HE483) the polypropylene which constitutes a multilayer assembled-die bicomponent fiber, 
fibrosis and sheet-ization were performed like the example 1 and the separator for cells was 
manufactured. The obtained nonwoven fabrics were homogeneity and a thin shape, and its 
electrolyte holding rate was high, and the mechanical engine performance was what has the 
engine performance which was highly excellent as a separator. The physical properties of the 
obtained separator and many engine performance are shown in Table 1 . 

[0042] In the [example 3] example 1, except having changed (Polyamide a) independent fiber of 
the example 2 of reference into the polypropylene independent fiber of the example 3 of 
reference, sheet-ization was performed similarly and the separator for cells was manufactured. 
The obtained nonwoven fabrics were homogeneity and a thin shape, and its electrolyte holding 
rate was high, and the mechanical engine performance was what has the engine performance 
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which was highly excelled) a separator. The physical properties^^ie obtained separator and 
many engine performance are shown in Table 1. 

[0043] Under deoxidation of the separator for cells obtained in the [example 4] example 1, after 
carrying out low wavelength UV irradiation, the acrylic acid was made to contact with a 
sensitizer and the separator which performed graft processing was obtained. As compared with 
the example 1. the electrolyte holding rate of the obtained separator was still higher, and the 
mechanical engine performance was what has the engine performance which was highly excellent 
as a separator. The physical properties of the obtained separator and many engine performance 
are shown in Table 1 . 

[0044] Plasma electrodischarge treatment was performed so that the total amount of discharge 
per unit area might serve as 30.0 KvA/cm2 each of two both sides of the separator for cells 
obtained in the [example 5] example 1 at a time. As compared with the example 1 , the 
electrolyte holding rate of the obtained separator was still higher, and it was what has the engine 
performance which was excellent as a separator. The physical properties of the obtained 
separator and many engine performance are shown in Table 1 . 

[0045] Fibrosis and sheet-ization were performed like the example 1 except having used Nylon 
66 (Ube Industries, UBE Nylon 66) which becomes an alternative of a polyamide (a) from a 
hexamethylenediamine (aliphatic series diamine) and an adipic acid (aliphatic series dicarboxylic 
acid) in the [example 1 of comparison] example 1. Although the obtained nonwoven fabric was 
excellent in solution retention with the thin shape, it was a thing inferior to anti-oxidation 
degradation nature. The physical properties of the obtained separator and many engine 
performance are shown in Table 2. 

[0046] The polyamide (a) obtained in the example 1 of the [example 2 of comparisonj reference 
50 mass % (island component), Compound ******** polyester with the compounding ratio of 50 
mass %, and melting extrusion is carried out with an extruder. Each rate was adjusted so that the 
ratio (draft) of discharge, a regurgitation rate, and a winding rate might become the range of 10- 
100 from the round hole nozzle of 0.25mm phix24 holes, and the polyamide (a) obtained the sea- 
island type fiber (16 islands) from which an island component and ******** polyester 
constituted the sea component Extension processing was performed using the water bath 90 
degrees C of one bath and whose two baths are 95 degrees C about this multilayer assembled- 
die bicomponent fiber, and the extension yarn of about 200 dtex(es) / 48 filament was obtained 
(4.2dtex, path 0.13dtex of an island component). The obtained extension yarn was cut to 5mm of 
cut length, and it considered as raw cotton. Subsequently, it was immersed in 40 degrees C and 
a NaOH water solution with a concentration of 60g [/I. ] for 30 minutes, the sea component of 
sea island fiber was removed, and it considered as raw cotton. 20 mass % mixing of 30 mass % 
and above-mentioned 5mm cut raw cotton (Kuraray, N-740) of thermofusion nature binder fiber 
was done for 5mm cut raw cotton of the polypropylene independent fiber of 50 mass % and the 
example 3 of reference, and the obtained raw cotton was used as the raw material. Paper making 
of this raw material was carried out with the paper machine (square shape 25cmx25cm). the 
nonwoven fabric of basis-weight about 40 g/m2 was created, subsequently the heat press was 
carried out with the calendering roll (roller temperature of 1 15 degrees C, linear pressure 40 
kg/cm), and the separator for cells was obtained. This sheet was formation and a thing which is 
inferior to the sheet of an example 1 in respect of an electrolyte holding rate. The physical 
properties of the obtained separator and many engine performance are shown in Table 2. 
[0047] Except having changed the blended ratio of raw cotton into 10% of multilayer mold division 
fiber raw cotton, 70% of polypropylene independent fiber, and 20% of binder fiber in the [example 
3 of comparison] example 3. sheet-ization was performed similarly and it considered as the 
separator for cells. The polyamides (a) contained in the separator concerned are 6.7 mass % / 
separator. This sheet was a thing inferior to formation and an electrolyte holding rate as 
compared with the example 3. The physical properties of the obtained separator and many 
engine performance are shown in Table 2. 

[0048] The [example 4 of comparison] polyamide (a) was fibrosed like the example 1 except 
having compounded with the compounding ratio of 10 mass % in 90 mass % (X zone) and 
polypropylene (Japan Polychem. 01 or Y layers of SAs). and multilayer assembled-die 
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bicomponent fiber raw cd^Bwas obtained. Subsequently, 90%, mi^^aper milling of the binder 
fiber raw cotton was carriedout with 10% of blended ratio, and this raw cotton was sheet-ized 
like the example 1. The polyamides (a) contained in the separator concerned are 81.0 mass % / 
separator. Although it was uniform, since it was too precise, this sheet was a thin shape, and an 
electrolyte holding rate and the thing which is inferior in respect of air permeability as compared 
with the example 1 . The physical properties of the obtained separator and many engine 
performance are shown in Table 2. 

[0049] Although X zone and the ratio of Y layers were adjusted so that the cross-section 
oblateness (Dl/Ds) of division fiber might be set to 55, and rolling up was tried in the [example 5 
of comparison] example 1 at the time of the melt spinning of multilayer mold division fiber, the 
cross-section configuration was very unstable, thread breakage occurred frequently and fibrosis 
was difficult. 
[0050] 
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[Table 2] 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] Especially this invention relates to the suitable separator for the 
rechargeable battery which uses lye as the electrolytic solution, and its manufacture approach 
about the separator for cells. 



[Translation done.] 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] Generally the separator for isolating an anode plate active material 
and a cathode active material is used for cells, such as an alkaline cell. While being able to 
prevent the internal short circuit of the ** aforementioned anode plate matter and the cathode 
matter to this separator, thing ** with small internal resistance — what the pulse duty factor at 
the time of being included in the interior of a having-high electrolytic-solution absorbency ** cell 
is small since sufficient electromotive reaction is produced, and the amount of an anode plate 
active material, a cathode active material, etc. can be increased for (the cell available time can 
be lengthened) — various engine performance, such as having the outstanding endurance which 
causes neither contraction nor deterioration to the electrolytic solutions, such as ** potassium 
hydroxide, is required. In order to raise the capacity of a cell especially, it is necessary to 
increase the fill of electrode material, and reducing that is, carrying out lamellation of the relative 
occupied volume of a separator for this reason is called for. 

[0003] The nonwoven fabric using the nonwoven fabric of a polyamide fiber and the polyolefin 
fiber as a separator for cells possessing the above-mentioned engine performance is used, and it 
is used for the cell using the property of each fiber. Although its solution retention of the 
electrolytic solution is good since the nonwoven fabric which consists of aliphatic series 
polyamide fibers, such as a polyamide fiber especially nylon 6, and Nylon 66, is excellent in alkali 
resistance and excellent in the hydrophilic property, and it had the advantage that discharge 
capacity was also large, since it was inferior to anti-oxidation degradation nature, while repeating 
the charge-and-discharge cycle, the nitrogen oxides which are oxidative degradation objects of 
an aliphatic series polyamide fiber were eluted, and there was a fault which degrades the engine 
performance of a cell. Moreover, the problem of increasing the self^discharge of a cell also had 
the nitric-acid root produced by oxidation. 

[0004] On the other hand, although the polyolefin fiber is excellent in alkali resistance and anti- 
oxidation degradation nature, it is inferior to a hydrophilic property. For this reason, the amount 
of electrolytic solutions required for electrode reaction was not held in the separator, but there 
was a problem of causing the fall of a discharge property and degradation of a charge-and- 
discharge cycle-life property. Moreover, in order to carry out lamellation of the separator, when 
fineness of configuration fiber was made small and the opening between configuration fiber was 
made small to homogeneity, there was an inclination for gas permeability to get worse sharply. 
[0005] In order to raise the electrolytic-solution holdout of the separator which consists of a 
polyolefin fiber, the technique of giving a hydrophilic property is proposed. As an example, 
hydrophilization approaches, such as sulfonation processing and surfactant grant, are mentioned. 
However, since an expensive thing and an oleum are used, it poses a problem that the load to an 
environment is very large, that there is a fall of fiber reinforcement, etc., and sulfonation 
processing has problems, like it is difficult to maintain the hydrophilic property over a long period 
of time in surfactant processing. 

[0006] In order to improve the low anti-oxidation degradation nature of the above-mentioned 
polyamide fiber, and the low hydrophilic property of a polyamide fiber complementary, although 
mixing or compound-izing are proposed in a polyamide fiber and polyolefine fiber, the relative 
rates (JP.55-25921A JP,55-66864,A, etc.) of the fiber which carries out oxidation degradation 
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decrease, and it stops a^^ent to which degradation becomes sl^^blightly, and it has not 

resulted in fundamental solution. 

[0007] In order to raise the anti-oxidation degradation nature of nylon fiber, the separator for 
cells using the nonwoven fabric which consists of half-aromatic polyamide or all aromatic 
polyamide is also proposed (JP,5-283054A JP.53-58636A JP.58-147956A JP.9-316731 A 
JP.9-259856 A etc.). Although these polyamides are generally excellent in a hydrophilic property, 
alkali resistance, and anti-oxidation degradation nature, even if it tries manufacture of a thin low 
superintendent officer's separator by the technique concretely indicated by these official 
reports, formation gets worse and there are problems, like a pinhole is generated. Moreover, the 
separator for cells which consists of MXD-6 fiber which consists of aromatic series diamine and 
aliphatic series dicarboxylic acid is inferior to the anti-oxidation degradation nature in that it is 
the same as that of nylon conventionally, and an elevated temperature, and is not suitable as a 
member for alkali rechargeable battery separators. 

[0008] In order to raise the capacity of a cell, it is necessary to increase the fill of electrode 
material, and reducing that is, carrying out lamellation of the relative occupied volume of a 
separator for this reason is called for. In the nonwoven fabric which makes the fiber of 1 or more 
dtexes a constituent, there was a problem of formation getting worse remarkably and insulation 
getting worse by the pinhole by reducing and carrying out lamellation of the superintendent 
officer. For this reason, a low superintendent officer, lamellation, and the technique of obtaining 
the separator which was further excellent at the absorbent ability by increase of the specific 
surface area of fiber have been proposed by making fineness of configuration fiber super-thin. 
[0009] It is divided roughly into a sea island method, a direct-spinning method, and a division 
method as the technique of obtaining super-thin fiber. Although it is also possible to obtain the 
microfiber of 0.0001 dtex(es) by the sea island method, in order to obtain the nonwoven fabric 
which consists of super-thin fiber with a sea island method, there is a fault that the process for 
carrying out dissolution removal of the sea component is required, and cost costs dearly. 
Moreover, in obtaining the nonwoven fabric which consists of super-thin fiber of a direct- 
spinning method, it is difficult to operate a spinning machine to long duration stability, and there 
is a problem in respect of productive efficiency, and since fiber is moreover non-orientation, 
there is a problem that the strength of a nonwoven fabric will become low. 

[0010] There is an example made to divide into super-thin fiber by stream interlaced processing 
after milling paper after being imperfectly divided as a nonwoven fabric which consists of super- 
thin fiber of a division method in response to the beating force by the pulper and mixer at the 
time of wet paper milling (JP.4-185793A JP,5-214653,A, etc.). According to this technique, the 
nonwoven fabric it had a nonwoven fabric, and uniform formation and mechanical strength by 
super-thin-izing of the fiber by division and the confounding of the fiber by stream interlacement 
can be obtained, but when a low superintendent officer is formed for lamellation, stream 
interlaced marks serve as a pinhole and there is a problem that the insulation-proof of a 
separator gets worse, moreover, division fiber is made super-thin, without performing stream 
interlaced processing — as technique — the sheet after wet paper milling — a line — since it 
has not divided at the time of paper milling, when milling paper by the low superintendent officer, 
although the technique of carrying out pressure treatment with a pressurization object is 
proposed (JP,1 1-350396,A), even if it performs pressure treatment, it is difficult [ it / it is 
difficult to maintain the formation of a wet sheet, and ] to obtain a completely uniform thin 
nonwoven fabric. 
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MEANS ^ 

[Means for Solving the Problem] namely, the aliphatic series alkylene diamine of a dicarboxylic 
acid component and carbon numbers 6-12 in which this invention contains the aromatic series 
dicarboxylic acid beyond 60 mol % — more than 60 mol % — whenever single fiber fineness 
[ which uses the polyamide (a) compounded from the included diamine component as a subject 
component ] 0.005 - 0.5dtex, and cross-section flat, it is the separator for cells characterized by 
an electrolytic-solution electrolyte holding rate being 100% or more, including the fiber (A) which 
is 2.0-50.0 ten to 80% of the weight. 20-80 mass % Moreover, this invention is the manufacture 
approach of the above-mentioned separator for cells characterized by milling the included pulp 
about the assembled-die bicomponent fiber which consists of the above-mentioned polyamide 
(a) and a polyolefine system thermoplasticity polymer. 
[0013] 

[Embodiment of the Invention] First, the polyamide (a) which constitutes the separator for cells 
of this invention is explained. It is compounded from a dicarboxylic acid component and a diamine 
component, more than 60 mol % of a dicarboxylic acid component is aromatic series dicarboxylic 
acid, and it is important for this polyamide (a) that more than 60 mol % of a diamine component is 
the aliphatic series alkylene diamine of carbon numbers 6-12. 

[0014] As aromatic series dicarboxylic acid, a terephthalic acid is desirable in respect of the 
alkali resistance of the separator for cells, and anti-oxidation degradation nature. Isophthalic 
acid, 2, 6-naphthaIene dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, 1, 4-naphthalene 
dicarboxylic acid, 1, 4-phenylene dioxy diacetate, A 1 ,3-phenylenedioxy diacetate, diphenic acid, 
JI benzoic-acid, 4, and 4-OKISHIJI benzoic acid, One or more kinds of aromatic series 
dicarboxylic acid, such as diphenylmethane -4, 4 ? -dicarboxylic acid, diphenylsulfone -4, and - 
dicarboxylic acid, and 4 '4, 4-biphenyl dicarboxylic acid, can also be used, using it together. The 
content of this aromatic series dicarboxylic acid is more than 60 mol % of a dicarboxylic acid 
component, and it is desirable that it is more than 75 mol %. As dicarboxylic acid other than the 
above-mentioned aromatic series dicarboxylic acid, alicyclic dicarboxylic acid, such as aliphatic 
series dicarboxylic acid;1, such as malonic-acid, dimethyl malonic-acid, succinic-acid, 3, and 3- 
diethyl succinic-acid, glutaric-acid, 2, and 2-dimethyl glutaric-acid, adipic-acid, 2-methyl adipic- 
acid, trimethyl adipic-acid, pimelic-acid, azelaic-acid, sebacic-acid, and suberic acid, 3- 
cyclopentane dicarboxylic acid, 1 , and 4-cyclohexane dicarboxylic acid, can be mentioned, and 
two or more kinds of these acids can be used only not only in one kind. It is desirable that a 
dicarboxylic acid component is 100% aromatic series dicarboxylic acid especially in respect of the 
reinforcement of a nonwoven fabric, chemical resistance, anti-oxidation degradation nature, 
thermal resistance, etc. Multiple-valued carboxylic acids, such as trimellitic acid, trimesic acid, 
and pyromellitic acid, can also be made to contain within limits with easy fibrosis and nonwoven- 
fabric-izing furthermore. 

[0015] A carbon number consists of alkylene diamines of 6-12 more than 60 mol % of a diamine 
component. Moreover, as this aliphatic series alkylene diamine 1, 6-hexanediamine, 1, 8-octane 
diamine, 1, 9-nonane diamine, 1, 10-Deccan diamine, 1, and 11-undecane diamine, 1 r 1 2— 
dodecane diamine, The 2-methyl -1, 5-pentane diamine, the 3-methyl -1, 5-pentane diamine, 2, 
2, 4-trimethyl -1 , 6-hexanediamine, 2 and 4, 4-trimethyl -The aliphatic series diamine which has 
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a straight chain or side j^^s f such as 1, 6-hexanediamine, the 2^Bthyl -1, 8-octane diamine, 
the 5-methyl -1, and 9-^mane diamine, can be mentioned. Concoffltant use with 1, 9-nonane 
diamine, 1, and 9-nonane diamine, and the 2-methyl -1 and 8-octane diamine is desirable in 
respect of anti-oxidation degradation nature especially. Although the content of this aliphatic 
series alkylene diamine is more than 60 mol % of a diamine component, it is especially desirable 
more than 75 mol % and that it is more than 90 mol % in respect of an electrolytic-solution 
electrolyte holding rate. 

[0016] As diamines other than above-mentioned aliphatic series alkylene diamine, 
ethylenediamine, Aliphatic series diamines, such as 1 ,4-butanediamine; A cyclohexanediamine, 
Methylcyclohexane diamine, isophorone diamine, norbornane dimethyl diamine, Alicyclic diamines, 
such as tricyclodecane dimethyl diamine; P-phenylene diamine, m-phenylenediamine, xylylene 
diamine, xylene diamine, 4 and 4' — aromatic series diamines, such as - diaminodiphenyl sulfone, 
and - diamino diphenylmethane, 4, and 4 '4, 4-diamino diphenyl ether, or such mixture can be 
mentioned, it does not become impossible to see these to one kind, but they can use two or 
more kinds. 

[0017] When using together 1 and 9-nonane diamine, and the 2-methyl -1 and 8-octane diamine 
as aliphatic series alkylene diamine, 60-100-mol% of a diamine component consists of 1 and 9- 
nonane diamine, and the 2-methyl -1 and 8-octane diamine, and, as for the mole ratio, it is 
especially desirable formedatter =30:70-99:1 and that it is formerlatter =40:60-95:5. 
[0018] Moreover, 1 / 2 - 1/8, and that it is especially 1 / 3 - 1/5 have [ the polyamide used for 
this invention ] the desirable ratio of [CONH/CH2] in the chain. The separator for cells excellent 
in alkali resistance, anti-oxidation degradation nature, and the solution retention of the 
electrolytic solution is obtained by using the polyamide of this range. 

[0019] As for the limiting viscosity (value measured by 30 degrees C of concentrated sulfuric 
acid) of an above-mentioned polyamide, it is desirable that it is 0.6 - 2.0 dl/g, and 0.6 - 1 .8 dl/g 
and its 0.7 - 1.6 dl/g are especially desirable. The polyamide which is within the limits of this 
limiting viscosity has fibrosis and a good melt viscosity property at the time of nonwoven-fabric- 
izing, and becomes the thing excellent in the reinforcement of the separator obtained further, 
alkali resistance, and anti-oxidation degradation nature. 

[0020] As for a further above-mentioned polyamide, it is desirable that the closure of the 10% or 
more of the end group of the chain is carried out with end encapsulant, and its thing of an end 
further done for the closure of the 70% or more of an end is desirable 40% or more. By closing 
the end of a chain, it becomes the thing excellent in the reinforcement of the separator obtained, 
alkali resistance, anti-oxidation degradation nature, etc. Although there will be especially no limit 
if it is the compound of the monofunctional nature which has the amino group of a polyamide end 
or a carboxyl group, and reactivity as end encapsulant, monocarboxylic acid and monoamine are 
desirable from points, such as reactivity and the stability of a closure end. Monocarboxylic acid 
is desirable in respect of the ease of handling, reactivity, the stability of a closure end, and a 
price. As monocarboxylic acid, an acetic acid, a propionic acid, butanoic acid, a valeric acid, a 
caproic acid, a caprylic acid, a lauric acid, a tridecyl acid, a myristic acid, a palmitic acid, stearin 
acid, a benzoic acid, etc. can be mentioned. In addition, it can ask for the rate of the closure of 
an end from the integral value of the property signal corresponding to each end group by 1 H- 
NMR. 

[0021] Especially the manufacture approach of the polyamide used by this invention is not 
limited, but can use the approach of the arbitration well-known as an approach which 
manufactures a crystalline polyamide. For example, it can manufacture by the approaches of 
using as a raw material the alkyl ester and diamine of the solution polymerization method which 
uses acid chloride and diamine as a raw material or interfacial polymerization, dicarboxylic acid, 
or dicarboxylic acid, such as a melting polymerization method and a solid-state-polymerization 
method. 

[0022] If an example is given, after putting in block end encapsulant, a catalyst, a diamine 
component, and a dicarboxylic acid component, making them react and manufacturing nylon salt, 
it can manufacture easily by limiting viscosity's once considering as the prepolymer of 0.15 - 
0.30 dl/g in the temperature of 280 degrees C or less, and carrying out solid state polymerization 
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further, or performing a ^Mpnerization using a melting extruder. V^^p solid state polymerization 
performs the culminatior^f a polymerization, if it is the range whose polymerization temperature 
is 200-250 degrees C f a rate of polymerization is large, and since it excels in productivity and 
coloring and gelation can be controlled effectively, it is desirable [ it is desirable to carry out to 
the bottom of reduced pressure or inert gas circulation, and ]. When a melting extruder performs 
the culmination of a polymerization, since there is almost no decomposition of a polyamide that 
polymerization temperature is 370 degrees C or less and a polyamide with little degradation is 
obtained, it is desirable. 

[0023] As a polymerization catalyst, a phosphoric acid, phosphorous acid, hypophosphorous acid 
or those ammonium salt, those metal salts, and those ester can be mentioned, and sodium 
hypophosphite is desirable in respect of handling nature in the ease of carrying out of acquisition 
especially. Moreover, stabilizers, such as a copper compound, a coloring agent, an ultraviolet ray 
absorbent, light stabilizer, an antioxidant, an antistatic agent, a flame retarder, a plasticizer, 
lubricant a crystallization rate retarder, etc. can be added polycondensation reaction time or 
after that if needed. If alkali halide metallic compounds, such as halogenation copper compounds, 
such as organic system stabilizers, such as a hindered phenol, and copper iodide, and potassium 
iodide, are added especially as a thermostabilizer, since the melting stagnation stability in the 
case of fibrosis will improve, it is desirable. 

[0024] Manufacture of the fiber (A) which uses the polyamide (a) of this invention as a subject 
component can use well-known melt spinning equipment. What is necessary is to carry out 
melting kneading of a polyamide (a) and other thermoplastic polymers with a respectively 
different extruder, and just to make it breathe out from the same spinning nozzle succeedingly, 
although you may fibrose by which approach of independent spinning and compound spinning for 
example, if it is compound spinning. In this case, what mixed a polyamide (a) and two or more 
polymers beforehand may be used for one of the compound components. Although a direct- 
spinning method, a sea island method, and a division method are held as an approach of obtaining 
the super-thin polyamide fiber (A) of 0.5 or less dtexes, as above-mentioned, a division method 
is desirable in order to obtain the super-thin fiber of this flattened section configuration. 
Although the assembled-die bicomponent fiber may be constituted by three or more sorts of 
components, from points, such as spinning nature and division nature, it is desirable that it is 
two-component system fiber. When using this polyamide (a) as one component, the fiber for 
which the polyamide (a) is divided especially into the field of 8-200 two or more with other 
thermoplastic polymers on the fiber cross section is desirable. Moreover, the fiber for which the 
polyamide (a) is following the direction substantially in fiber length is desirable. More specifically, 
bicomponent fibers, such as a multilayer-like assembled die and a radial assembled die, as shown 
in (1) - (6) of drawing 1 can use it suitably. Moreover, in order to obtain the single fiber fineness 
specified by this invention, and the polyamide fiber (A) which has whenever [ cross-section flat ], 
the single fiber fineness of the bicomponent fiber before division should just carry out 0.5 - 
10.0dtex and a compound ratio within the limits of polyamide (a) 90-10 mass %, and other 
thermoplastic polymers 10-90 mass %. In order that division fiber may divide completely 
substantially by the beating force at the time of paper milling especially, it is desirable to make a 
compound ratio into polyamide (a) 75 - 50 mass %, and other thermoplastic polymers 25 - 50 
mass %. 

[0025] The fineness (fiber fineness after division when divided) of the fiber (A) which constitutes 
this separator for cells must be 0.005 - 0.5dtex from the point of the solution retention of 
lamellation, formation, and the electrolytic solution, and separate nature, and whenever [ cross- 
section / where the fiber cross section is expressed with the ratio (Dl/Ds) of a major axis and a 
minor axis / flat ] must be 2.0-50.0. It is 2.0-25.0 more preferably and the thing of 2.2-15.0 is 
used suitably still more preferably. When fineness is less than 0.005 dtexes, sheet-ization may 
become difficult and the endurance of a separator may fall remarkably. Moreover, when 
exceeding 0.5dtex, and lamellation of the separator is carried out, formation gets worse 
remarkably. Even if it is a sheet 100 micrometers or less by making the fiber in a textile into this 
fineness and a flattened section configuration, formation can be equalized, while pore size 
becomes small and being able to improve separate nature further. Moreover, although especially 
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fiber length is not limite^H it can set up suitably by the format^^pproach of a separator, in 
order to obtain a thin an^iniform nonwoven fabric, it is desirable to form a nonwoven fabric by 
the wet milling-paper method, and it is desirable that it is 1-30mm in this case. About a fiber 
cross section, when whenever [ cross-section / which is expressed with the ratio (Dl/Ds) of a 
major axis and a minor axis / flat ] is less than 2.0, aggravation of the formation of the sheet by 
the lamellation of a separator becomes large, and the description cannot be demonstrated. 
Moreover, when whenever [ cross-section flat ] exceeds 50, it is difficult to obtain the fiber of a 
stable cross-section configuration. In addition, in this invention, in the case of the multilayer 
mold division fiber of drawing 1 as shown in (1), as the major axis Dl and minor axis Ds of a flat 
fiber cross section are shown in drawing 2 , they ask it. 

[0026] Although not limited, since especially other thermoplastic polymers ******-i Z e an 
assembled-die bicomponent fiber with mechanical stress, such as shearing force, an olefin 
system thermoplasticity polymer, an ethylene-vinylalcohol copolymer, etc. can use them suitably. 
When an olefin system thermoplasticity polymer is used especially, since the compatibility of a 
polyamide (a) and an olefin system thermoplasticity polymer is scarce, fiber excellent in division 
nature is obtained. In this case, the fiber substantially divided completely by the beating force by 
the pulper and mixer at the time of wet paper milling is obtained. For this reason, it is not 
necessary to perform high-pressure stream interlacement for ******-izing, the pinhole by 
stream interlaced marks is not generated, and since the fiber which carried out full division 
substantially can be milled, there is an advantage that the sheet of uniform formation is obtained 
compared with the wet sheet with which fiber was ******-ized by processing after paper milling 
of pressurization etc. Moreover, by using an olefin system thermoplasticity polymer, the 
separator excellent in chemical resistance and anti-oxidation degradation nature is obtained. 
[0027] A polyamide fiber (A) must be by 10 - 80 mass % / separator **** so that this nonwoven 
fabric may demonstrate the outstanding chemical resistance and the solution retention ability of 
the electrolytic solution by the separator for cells of this invention consisting of a nonwoven 
fabric which formed the fiber (A) which makes a constituent a polyamide (a) with an above- 
mentioned flat cross-section configuration as a subject component and lamellation may become 
possible. It is especially desirable that it is a /separator more than 20 mass %. Formation gets 
worse that it is under 1 0 mass %, and lamellation becomes difficult. Moreover, if 80 mass % is 
exceeded, the openings in a sheet decrease in number remarkably, and air permeability required 
as a separator may not be obtained. 

[0028] Moreover, in this invention, other fiber may be blended in addition to a polyamide fiber (A) 
with a flat cross-section configuration, and a separator may be obtained. For example, the 
cellulosic fiber which mercerized the fiber; natural cellulose fiber of the compound gestalt which 
consists of polyolefine system resin independent, such as aliphatic series polyamide; ethylene- 
vinyl alcohol system copolymers, such as nylon 6 and Nylon 66, polypropylene, polyethylene, 
polybutene, the poly methyl pentene, ethylene propylene rubber, and an ethylene-butene 
copolymer, or two kinds or more; the pulp by which marcerization was carried out, the fiber 
which consists of a polyamide (a) (for example, it does not have a flattened section) can be 
mentioned. Moreover, it is also possible by using a well-known thermofusion nature binder 
especially binder fiber, a sizing agent, etc. to raise the gestalt stability of a nonwoven fabric. As 
for the single fiber fineness of these fiber, it is desirable that it is 0.01 - 3dtex from points, such 
as separate nature, solution retention, and strength, and it is desirable to blend a polyolefin fiber 
or the independent fiber of a polyamide (a) from points, such as chemical resistance. Especially 
the fiber cross section is not limited [ mold / a round shape, a cocoon type, a hollow mold, / T ]. 

[0029] In order to raise separator powerful, gestalt stability, etc. furthermore, a binder, especially 
binder fiber may be blended further. The above-mentioned effectiveness is acquired without 
raising internal resistance beyond the need, in blending binder fiber. As for the fineness of binder 
fiber, from points, such as separator strength, homogeneity, and production process nature, it is 
desirable that it is 0.5 - 6dtex extent. In addition, after nonwoven-fabric-izing binder fiber, it is 
not necessary to hold the configuration of fiber clearly, and the above-mentioned effectiveness 
is acquired by manufacturing a nonwoven fabric using binder fiber. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgLeije 



2005/03/02 



[0030] Although it may i^^nstituted by the single polymer comj^^pt, since binder fiber can 
hold sufficient strength wffle it does the adhesion effectiveness son^eing constituted by two or 
more polymer components is desirable, for example, bicomponent fibers and sea island fiber, 
such as a sheath-core mold, side-by-side mold, stratified assembled-die, and radial assembled 
die, can use it suitably. Especially the fiber cross section is not limited [ mold / a round shape, 
flat, a cocoon type, a hollow mold, / T ]. they are that chemical resistance is high especially and 
the low melting point — etc. — it is desirable that it is polyolefine system binder fiber from a 
point, and the binder fiber using a polyethylene system polymer and/or a polypropylene system 
polymer is especially desirable at least. The sheath-core type bicomponent fiber which uses 
polyethylene system resin as a sheath component, and uses a polypropylene regin as a heart 
component especially can use it more suitably. It is desirable from points, such as formation of 
nonwoven fabric strength, an internal loss, and a nonwoven fabric. 1 - 30 mass % / separator, 
and to make especially the loadings of binder fiber into 3-20 mass % / separator. 
[0031] In this invention, remarkable effectiveness is acquired in respect of hydrophilization etc. 
by using the fiber (A) which uses a polyamide (a) as a subject component as a member for 
separators. Although what is necessary is just to sheet-ize on the occasion of manufacture of 
the separator for cells using this fiber, from points, such as separate nature and mechanical 
engine performance, it is desirable a textile (woven knitted goods, nonwoven fabric) and that it is 
especially a nonwoven fabric. Furthermore, especially sheet-izing by wet paper milling from the 
point that a thin and uniform sheet is obtained is desirable. A desired nonwoven fabric is 
obtained by drying, after performing sheet-ization by wet paper milling. What is necessary is for 
hot blast, heat calender processing, etc. just to perform a desiccation means. It is desirable to 
perform heat calender processing especially for the manifestation of improvement in surface 
smooth nature, thickness adjustment of a sheet, reinforcement, and densification. 
[0032] Although there was a problem of that formation gets worse, an electrolyte holding rate 
falling with a separator with a conventional thickness of 100 micrometers or less, though 
thickness is a thin shape of 100 micrometers or less, it is possible by using the polyamide fiber 
(A) of the flattened section configuration of this invention as a member for separators to obtain 
the separator of a high electrolyte holding rate and uniform formation. And in order that the 
relative occupied volume of the separator inside a cell may decrease by using the thin separator 
using the polyamide fiber (A) of this invention, it is possible for you to make it filled up with a lot 
of anode plate active materials and cathode active materials, and the energy density of a cell 
improves. When the mechanical strength as a nonwoven fabric is taken into consideration, it is 
desirable to have the thickness of 50 micrometers or more, and in order to thin-shape-ize and 
to raise the energy density of a cell, it is desirable that it is 100 micrometers or less. As for a 
basis weight, it is desirable that they are about two 20 - 60 g/m. and a consistency 0.1 - about 
three 0.6 g/cm. 

[0033] Since the specific polyamide fiber (A) is furthermore used in this invention, though it is a 
thin shape, the large separator of liquid adsorption is obtained. More specifically, the electrolytic- 
solution retention of the separator of this invention must be 100% or more. It is 150% or more 
and is 200% or more more preferably. 

[0034] Hydrophilization processing may be performed, when using it for the cell for which still 
higher energy density is needed although it has sufficient solution retention even if especially the 
separator of this invention does not perform hydrophilization processing. Although graft 
polymerization processing, plasma electrodischarge treatment, corona discharge treatment, 
fluorine gassing, resin coating, hydrophilic surfactant processing, sulfonation processing, etc. are 
mentioned and graft polymerization processing and plasma treatment are suitable among these 
processings as a hydrophilization approach, especially the graft polymerization the effectiveness 
of hydrophilic processing carries out [ graft polymerization ] long duration continuation 
comparatively is desirable. 

[0035] It can consider as the separator for cells by processing the configuration of requests, 
such as a bag-like object and a spiral object, using this sheet for separators for cells as it is. Of 
course, the separator for cells may be manufactured combining things other than this sheet. For 
example, a laminating can be carried out to other sheets (a nonwoven fabric, film, etc.), or it can 
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join together. However, -f^Bthe point of acquiring the effective nd^Bf this invention efficiently, 
it is desirable to manufacture the separator for cells only from the above-mentioned sheet, 
especially a nonwoven fabric substantially. The cell excellent in many engine performance is 
obtained by incorporating the separator for cells of this invention. 



[Translation done.] 
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EXAMPLE 



[Example] Although an example explains this invention below, it is not limited at all by this 
example. In addition, each measured value in an example is a value measured by the following 
approaches. 

[Thickness (mm), consistency (g/cm3)] JIS P It measured according to 81 18 "the thickness of 
paper and the paper board, and the test method of a consistency." 

[Basis weight (g/m2)] JIS P It measured according to 8124 "the meter basis-weight measuring 
method of paper." 

[Breaking length (km)] JIS P The [electrolyte holding rate (%)] 50mmx50mm paper sample 
measured according to 81 13 "the tensile strength test method of paper and the paper board" 
was immersed in 20 degrees C and 35%KOH liquid for 30 minutes on condition that bath ratios 
1/100, and the natural liquid end during 30 seconds was performed. Weight of the test piece 
after W0 and processing was set to W1 for the weight of the test piece before processing, and 
the electrolytic-solution electrolyte holding rate (%) was computed by the following formula. 
The time amount taken to have been immersed in KOH liquid 35% and for KOH liquid to suck up 
the edge of electrolytic-solution electrolyte holding rate (%) =(W1-W0)/W0x100 [rate of 
adsorption (second)] sample to height of 25mm 35% estimated rate of adsorption. 
[Permeability (cm3/cm2/sec)] JIS L According to the permeability measuring method of 1096- 
1 996 "a common textiles test method", it measured with the incorporated company Oriental 
energy machine factory Flagyl mold permeability test machine. 

[Anti-oxidation degradation nature (%)] JIS P According to 8113, immersion processing of the 
test piece of a nonwoven fabric was carried out 30% with KMn04 5% for 1 hour at the mixed 
solution (the former/latter = 250/50 cc, 50 degrees C) of a potassium hydroxide. The strength 
(N/1 5mm) of the test piece before and behind processing was measured, and it expressed with 
the powerful retention. 

The sheath-core mold bicomponent fiber ("N-740" By Kuraray) of 2.2dtex(es) whose [binder 
fiber] sheath components are polyethylene and whose heart components are polypropylene was 
used. It cut so that fiber length might be set to 5mm, and it was used as raw cotton of a wet 
sheet. 

The homogeneity of the sheet at the time of making [formation] sheet penetrate the beam of 
light of a white fluorescent lamp (40 molds, 36W) was observed. 

O : **: The existence of a pinhole with a diameter [ in 5cmx5cm at the time of making x:[pinhole] 
sheet with which the unevenness whose unevenness cannot be found substantially is 
conspicuous for a while penetrate the beam of light of a white fluorescent lamp (40 molds, 
36W) ] of 1 00 micrometers or more was observed. [ at which unevenness is conspicuous ] 
[0037] [The example 1 of reference] 

1 9.5 mols of [manufacture of polyamide (a) which uses 1 and 9-nonane diamine, and 2-methyl -1 
and 8-octane diamine as diamine component, and uses terephthalic acid as dicarboxylic acid 
component] terephthalic acids, 1, 10.0 mols of 9-nonane diamines, the 2-methyl -1, 10.0 mols of 
8-octane diamines, 1 .0 mols of benzoic acids, 0.06 mols of sodium hypophosphite-hydrates, and 
2.2I. of distilled water were added to the autoclave of 20I. of content volume, and the nitrogen 
purge be performed Subsequently, it stirred for 30 minutes at 1 00 degrees C, and the 
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temperature up of the ii^^B ** was carried out to 210 degrees C^Br 2 hours. At this time, the 
pressure up of the autocue was carried out to 2.2MPa(s). After c^tinuing a reaction then for 1 
hour, the temperature up was carried out to 230 degrees C t and it kept at 230 degrees C after 
that for 2 hours, and the reaction was continued, having extracted the steam gradually and 
holding a pressure to 2.2MPa(s). Next, the prepolymer was obtained for the reaction continuously 
[ the pressure was lowered to 1.0MPa(s) over 30 minutes, and / for further 1 hour ]. Under 100 
degrees C and reduced pressure, it dried for 12 hours and this prepolymer was ground to the 
magnitude of 2mm or less. The polymer was obtained by carrying out solid state polymerization 
of this grinding object under 230 degrees C and 10Pa for 10 hours. The limiting viscosity of the 
obtained polymer was 0.9 dl/g. 
[0038] [The example 2 of reference] 

Melting extrusion of the polyamide (a) manufactured in the example 1 of [manufacture of 
(Polyamide a) independent fiber] reference was carried out using the extruder, each rate was 
adjusted so that the ratio (draft) of discharge, a regurgitation rate, and a winding rate might 
become the range of 10-100 from the round hole nozzle of 0.125mmphix100 hole, and it rolled 
round in the winding rate 500 - the 2000m range for /. Subsequently, 90 degrees C and two 
baths extended using the water bath it is [ water bath ] 95 degrees C and performed heat shrink 
processing at 200 degrees C continuously, and one bath obtained the extension yarn of about 
1500 dtex(es) / 1000 filament. Draw magnification was performed by 0.8 times of the maximum 
draw magnification. The obtained extension yarn was cut to 5mm of cut length, and it considered 
as (Polyamide a) independent fiber raw cotton. 
[0039] [The example 3 of reference] 

Melting extrusion of the polypropylene (Japan Polychem, SA03A) of [manufacture of 
polypropylene independent fiber] marketing was carried out using the extruder, each rate was 
adjusted so that the ratio (draft) of discharge, a regurgitation rate, and a winding rate might 
become the range of 10-100 from the round hole nozzle of 0.25mmphix48 hole, and it rolled 
round in the winding rate 500 - the 2000m range for /. Subsequently, one bath extended using 
the water bath 90 degrees C and whose two baths are 95 degrees C, and the extension yarn of 
about 1500 dtex(es) / 480 filament was obtained. Draw magnification was performed by 0.8 times 
of the maximum draw magnification. The obtained extension yarn was cut to 5mm of cut length, 
and it considered as polypropylene independent fiber raw cotton. 

[0040] The polyamide (a) obtained in the example 1 of [example 1] reference 67 mass % (X zone), 
Polypropylene (Japan Polychem, 01 or Y layers of SAs) is compounded with the compounding 
ratio of 33 mass %. Melting extrusion is carried out with an extruder. From the round hole nozzle 
of 0.25mm phix24 holes Discharge, Each rate was adjusted so that the ratio (draft) of a 
regurgitation rate and a winding rate might become the range of 10-100, and Y layers of X zone 
as shown in (1) of drawing 1 manufactured the multilayer assembled-die bicomponent fiber of the 
ellipse configuration which comes to carry out a laminating by turns. X zone is [ six layers and Y 
layers of the number of the layers of this multilayer assembled-die bicomponent fiber ] a total of 
11 five-layer layers. The cross-section oblateness (Dl/Ds) after division of the division fiber 
obtained by above-mentioned technique was 2.4-7.5. Extension processing was performed using 
the water bath 90 degrees C of one bath and whose two baths are 95 degrees C about this 
multilayer assembled-die bicomponent fiber, and the extension yarn of about 200 dtex(es) / 60 
filament was obtained (3.3dtex, average size 0.3dtex of each class). The obtained extension yarn 
was cut to 5mm of cut length, and it considered as raw cotton. 20 mass % mixing of 30 mass % 
and above-mentioned 5mm cut raw cotton (Kuraray, N-740) of thermofusion nature binder fiber 
was done for 5mm cut raw cotton of (Polyamide a) independent fiber of 50 mass % and the 
example 2 of reference, and the obtained raw cotton was used as the raw material. Paper making 
of this raw material was carried put with the paper machine (square shape 25cmx25cm), the 
honwoven fabric of basis-weight about 40 g/m2 was created, subsequently the heat press was 
carried out with the calendering roll (roller temperature of 1 15 degrees C, linear pressure 40 
kg/cm), and the separator for cells was obtained. The division nature of this multilayer 
assembled-die bicomponent fiber was very high, the nonwoven fabrics obtained since it was 
dividing completely substantially by beating by the disaggregation machine at the time of paper 
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milling were homogeneity^™ a thin shape, and its electrolyte hol^^ate was highland the 
mechanical engine performance was what has the engine performance which was highly excellent 
as a separator. The physical properties of the obtained separator and many engine performance 
are shown in Table 1 . 

[0041] In the [example 2] example 1, except having changed into polyethylene (Japan Polychem, 
HE483) the polypropylene which constitutes a multilayer assembled-die bicomponent fiber, 
fibrosis and sheet-ization were performed like the example 1 and the separator for cells was 
manufactured. The obtained nonwoven fabrics were homogeneity and a thin shape, and its 
electrolyte holding rate was high, and the mechanical engine performance was what has the 
engine performance which was highly excellent as a separator. The physical properties of the 
obtained separator and many engine performance are shown in Table 1. 

[0042] In the [example 3] example 1, except having changed (Polyamide a) independent fiber of 
the example 2 of reference into the polypropylene independent fiber of the example 3 of 
reference, sheet-ization was performed similarly and the separator for cells was manufactured. 
The obtained nonwoven fabrics were homogeneity and a thin shape, and its electrolyte holding 
rate was high, and the mechanical engine performance was what has the engine performance 
which was highly excellent as a separator. The physical properties of the obtained separator and 
many engine performance are shown in Table 1 . 

[0043] Under deoxidation of the separator for cells obtained in the [example 4] example 1, after 
carrying out low wavelength UV irradiation, the acrylic acid was made to contact with a 
sensitizer and the separator which performed graft processing was obtained. As compared with 
the example 1, the electrolyte holding rate of the obtained separator was still higher, and the 
mechanical engine performance was what has the engine performance which was highly excellent 
as a separator. The physical properties of the obtained separator and many engine performance 
are shown in Table 1. 

[0044] Plasma electrodischarge treatment was performed so that the total amount of discharge 
per unit area might serve as 30.0 KvA/cm2 each of two both sides of the separator for cells 
obtained in the [example 5] example 1 at a time. As compared with the example 1 , the 
electrolyte holding rate of the obtained separator was still higher, and it was what has the engine 
performance which was excellent as a separator. The physical properties of the obtained 
separator and many engine performance are shown in Table 1. 

[0045] Fibrosis and sheet-ization were performed like the example 1 except having used Nylon 
66 (Ube Industries, UBE Nylon 66) which becomes an alternative of a polyamide (a) from a 
hexamethylenediamine (aliphatic series diamine) and an adipic acid (aliphatic series dicarboxylic 
acid) in the [example 1 of comparison] example 1. Although the obtained nonwoven fabric was 
excellent in solution retention with the thin shape, it was a thing inferior to anti-oxidation 
degradation nature. The physical properties of the obtained separator and many engine 
performance are shown in Table 2. 

[0046] The polyamide (a) obtained in the example 1 of the [example 2 of comparison] reference 
50 mass % (island component), Compound ******** polyester with the compounding ratio of 50 
mass %, and melting extrusion is carried out with an extruder. Each rate was adjusted so that the 
ratio (draft) of discharge, a regurgitation rate, and a winding rate might become the range of 10- 
100 from the round hole nozzle of 0.25mm phix24 holes, and the polyamide (a) obtained the sea- 
island type fiber (16 islands) from which an island component and ******** polyester 
constituted the sea component. Extension processing was performed using the water bath 90 
degrees C of one bath and whose two baths are 95 degrees C about this multilayer assembled- 
die bicomponent fiber, and the extension yarn of about 200 dtex(es) / 48 filament was obtained 
(4.2dtex, path 0.13dtex of an island component). The obtained extension yarn was cut to 5mm of 
cut length, and it considered as raw cotton. Subsequently, it was immersed in 40 degrees C and 
a NaOH water solution with a concentration of 60g [/I. ] for 30 minutes, the sea component of 
sea island fiber was removed, and it considered as raw cotton. 20 mass % mixing of 30 mass % 
and above-mentioned 5mm cut raw cotton (Kuraray, N-740) of thermofusion nature binder fiber 
was done for 5mm cut raw cotton of the polypropylene independent fiber of 50 mass % and the 
example 3 of reference, and the obtained raw cotton was used as the raw material. Paper making 
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of this raw material was^Bied out with the paper machine (squa^^iape 25cmx25cm), the 
nonwoven fabric of basis^eight about 40 g/m2 was created, subsequently the heat press was 
carried out with the calendering roll (roller temperature of 1 15 degrees C ( linear pressure 40 
kg/cm), and the separator for cells was obtained. This sheet was formation and a thing which is 
inferior to the sheet of an example 1 in respect of an electrolyte holding rate. The physical 
properties of the obtained separator and many engine performance are shown in Table 2. 
[0047] Except having changed the blended ratio of raw cotton into 10% of multilayer mold division 
fiber raw cotton, 70% of polypropylene independent fiber, and 20% of binder fiber in the [example 
3 of comparison] example 3, sheet-ization was performed similarly and it considered as the 
separator for cells. The polyamides (a) contained in the separator concerned are 6.7 mass % / 
separator. This sheet was a thing inferior to formation and an electrolyte holding rate as 
compared with the example 3. The physical properties of the obtained separator and many 
engine performance are shown in Table 2. 

[0048] The [example 4 of comparison] polyamide (a) was fibrosed like the example 1 except 
having compounded with the compounding ratio of 10 mass % in 90 mass % (X zone) and 
polypropylene (Japan Polychem, 01 or Y layers of SAs), and multilayer assembled-die 
bicomponent fiber raw cotton was obtained. Subsequently, 90%, mixed paper milling of the binder 
fiber raw cotton was carried out with 10% of blended ratio, and this raw cotton was sheet-ized 
like the example 1. The polyamides (a) contained in the separator concerned are 81.0 mass % / 
separator. Although it was uniform, since it was too precise, this sheet was a thin shape, and an 
electrolyte holding rate and the thing which is inferior in respect of air permeability as compared 
with the example 1 . The physical properties of the obtained separator and many engine 
performance are shown in Table 2. 

[0049] Although X zone and the ratio of Y layers were adjusted so that the cross-section 
oblateness (Dl/Ds) of division fiber might be set to 55, and rolling up was tried in the [example 5 
of comparison] example 1 at the time of the melt spinning of multilayer mold division fiber, the 
cross-section configuration was very unstable, thread breakage occurred frequently and fibrosis 
was difficult. 
[0050] 
[Table 1] 
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[0051] 
[Table 2] 
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* NOTICES * 




JPO and NC1PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section enlarged drawing of an example of an assembled-die 
bicomponent fiber applicable to this invention. 

[Drawing 2] It is drawing for explaining the major axis of a polyamide fiber (A), and a minor axis. 

[Description of Notations] 

X: Polyamide (a) 

Y: Other thermoplastic polymers 

Dl: Major axis 

Ds: Minor axis 
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